Introduction
Parylene C is one of the polymers applicable for flexible long term implants. It can be processed similar to polyimides with means of microsystem fabrication, thus allowing the design of neural interfaces from micro to meso scale. Its advantages are its stability, biocompatibility and its FDA USP class VI approval for unlimited implantation. The drawback is its low adhesion to almost all kinds of substrates, therefore delamination and loss of its insulation function is likely.
Methods
We compared the impedance of not annealed interdigital test structures, annealed at 200°C in and at 300°C, both in nitrogen atmosphere. The structures consisted of a Parylene C -platinum -Parylene C sandwich. The specimen were stored in physiological saline solution at 37°C for more than 300 days. We analysed the DC resistance, capacity and phase at 10 kHz.
Results
The not annealed specimen failed after a few hours and delamination and corrosion was clearly visible. The 200°C-specimen showed a drop in resistance after more than 50 days from above 1 TΩ to some GΩ followed by a slow but constant declining towards 10 to 100 MΩ. The phase, which is an indicator for electrochemical processes within the structures, deviated in the same time massively from the purely capacitive -90°. One of six samples was still stable after the duration of the investigation. The structures annealed at 300°C showed almost no decline in impedance, stable phases and constant capacities. One of six samples lost its contact and thus could not be evaluated and one sample exhibits a slowly raising phase around -80° while its resistance stayed above 100 GΩ.
Conclusion
Annealing Parylene C sandwich structures at temperatures above its melting point strengthens its electrical stability drastically.
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